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Abstract of JP61 67565 
PURPOSE: To provide a low-cost automobile 
radar system operating effectively and stably. 
CONSTITUTION: The radar system 100 uses a 
digital signal processing technique having a 
transmission section for generating two-channel 
transmitting frequencies. An antenna transmits a 
transmission signal and receives reflected 
receiving signal. A mixer generates a difference 
signal obtained by subtracting the receiving 
frequency from the transmitting frequency. The 
signal switch of a front end electronic device 
section 300 time multiplex separates channel 1 
and channel 2 signals, and samples it. The 
sampled signals are transmitted to a channel A-D 
converter. A digital electronic device section 500 
receives digital information, FFT calculates in the 
channels of the digital data, and decides the 
relative speed and distance of the targets based 
on the frequency and phase difference of the two 
channels. The section 500 receives the 
information regarding the drive control state of 
the vehicle, and decides the risk of the identified 
target. 
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1 

a) tb2^<Dmm$t<DMmm&mn&mmu 

b) mm^^?afch7>i'-/^m\zmffiisn, mm 

^ > * - g - x&f % mmm^mm^m 
£. 

c) «ao@^co#^2r^mb. s-sgnc^T^osg 

£ <D&fgf8nom$i®:*&fe-? £ d>a < <h *> i o<z> 
(2) S9f2'>fc<£fcl 
o<D^>?^;]/S^yD-tr^^a^SiK$n, mfE#& 

&s^cDggsi£&£u ^Lxiftm&mmmfommz-D 
£, 

d) ifiE*?-f ^D3>hD-7fgl:S^n, ^8BS 

a) ffiRM8E»*4B4»££«U ^coga^O^HS^ 
7>5rJ-#R£, 

b) HE7>rtfai:»«*fu ttGttHMttSffA 

at. 



(2) W6- 1 6 7 5 6 5 

2 

4 ] WlXm 3 KE«tf>*ffiffl 

a) flHET^^RfciftKStU IIEftKMIfcSJMI 

*t£OT*«MR£A¥R, 

£#^> 

t » 2 mot&rr «s 2 Mumuret* e 
t tm&mt £ nx & * 2i <t &mr t * we u- 

[fS*l 5 ] St $«4 KcGRaMf jfl Iz-^yXrA 

khsht, aieMMtt^^Rtttteft 1 ttKHM 
*&»ojs*wB»«m«^#Rfcsa«snTVi-&ci 

**Rfcf l/-^yXfAo 
it? MMNI 6 ] 5 JcfB«(D»Mffi U-^yXrA 

Ms^T, WEflff«»«^B#Rttjeic, 

a) irasjB 1 ^«^«m#»c^js-r^^ 1 ^m^<hft(f|2 

SB 2 *««*«*c»Jfct-*iB 2 gf§#<h ££j£-r*£ 
fcfc, lteMRRSIftffi^R«>UAflr««l9^S^IM: 

b) «wa«fl'^-f yyfcjwuan, afrEis 1 gft^ic^ 

c) ine«*x-f ^^icfiHBan, tt££2£mi»i;:# 

2©?t**17^f ^^R^WIBm 2 <D^v^)V2 y 4 
WO*yht7H»B l *n«l#*£fc*»M 

«ft© 1 / 2 cfc 0 t>^vi 2i ii-rsiM^ 

yXfA. 

^ [MM 8 ] 7 lClB*<7>*^ffl Iz-^yXrA 

im*m 9 ] m*m s \z^(ommm i/-^yxfA 

fA e 

M«l 1 0 ] R&B 6 tCE«0*]^ffl 1/-^ ->X5r 
50 Afc«»T. «Ett«ni7IMnHt ffiEttKWft 
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3 

im^m 1 1 ] m#m 5 \z%mv>&mm i/-^>xf 

a) ffiE^«W^RK«JK<*n, zafflmti^aoW* 

b) gaettttsmcttttsn. »iffl*Rrx»2tHa 

SB l aHWtt«^fc»*T** l «B**ffl* U *o 

mxm 1 2 ] w*^ 1 1 izm&ommm u-^>x 

a) "«IEft*;H7^M©lBAi:S«sn, Cco^ 
«IB88^R<b, 

b) »E^ir*;v2 7>f;^©ffl*fc»3Kan> iiof 

c) si^tMWi2?tWTfe^t, a) mm 
7- H©aax h u -i±\z&mrz> : Ti??)i> • 

X&#S£. (2) »K-r*KE5r^^;V - r^n^*» 

s^n-en^a* i 2 ?**)vt* 

d) ME7^-n4f .^^HSiW^aoftl^*^ 
Rtf»2^^*;vc»tt$ti, T^-o^-x^^ft 

C»*JB l 3 ] l 2 lcE«<D*Poffl u-5^>x 



(3) 4$$f¥6- 1 6 7 5 6 5 

(1) mmm»mfe4i&&mi>mmmim»mttLmnikzf 

(2) MEM^x-ry^s^iaiaBiisg^a^ujg 

(3) ME«#X-f ^^Ktf ttBMHMMI^KCttE 
^*;u2 7^;^fc««rrs^-f5>^ 

i0 (4) MET^-nif ■5 s ^*;«Jft»*a3Wi»Ef t ^*^ 

(5) MET^Dy-^^^aei^^ajwwE^*^ 
2«H»#a©iH*ft*>yu >^T**-r 5 >^£, 

ft«*PJfctfWJ«MbU iltilciDifEfBiaE«^Rtf«r 

12^ 2 ««^ft*n*nti>E* 1 *&*aras#^2fctfsfi 2 

«««*««lc»IB»lc»iKa* »:i8af^^^7 
^Wfft©*y h*7«jft»©2«(C»b^U~h 
l«E7^Djf -^dr^iMi^acDHi*^ WE 
3S 1 Sl«#©fi«*a"r 1 otf>»7- H trtfE*2Hfi# 

■^*©a»*3OTfTUTV>*«B«Rft«0U, tt£ 

■ a*w«t>fc zTfe»&mi&g\z9m-z>imm u-y*> 
a & jt«-r * 2 * *;kz> T^r * □ & h 9 > s/-/t#a 

T&^T, (l) JKrEBK* 
tf>^ BB K « 5 g 5E» 3 ftfc^H*3««^fc3 
30 flltST^t^Rt, (2) S&E7>T-^^a{C»«$ 
*L ffiE#lfiHSS«ff#(DAttft^ttB«l8nttSft 

b) ttEMttftSftw^afctMstt^ £<z>^fc»^# 

ft©2 9 i ir**a«««T««#aT*oT, DTEHtt 

**affl*aK:sw$nfc7±D^ • 
^nwwfli^a^at, 
a) »E7^ny . ^^WHft^afcaw^n, 
50 TV*)vm^?u<tyv^mt., (2) ue^^^m 
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(4) 

5 

d) MfEB«fcctoT«>&6an-6felft<3!)#ft*iI«i# 

Mot, a) 4tN««p<3!)Kfli«neT««sto^> 
u-^at* (2) 3Wb#k:»1/t. jSR©#ft*3R*r*« 

[&n®m»UR9!] 
[0 0 0 1] 

[0 0 0 2] 

a* ni«eaK±cD*H^K]iri«iFtt^tto*if«^ 

[0 0 0 3] Lfc l/-^yXfA/0^ft» 30 

RftSHtfttfSffi-rs. 3mm<Dm$i$k<D5*>2~D<Dffi 
»mtmm*mfcr2>ittb\zm^$ft. sterns <om» 

Rzsffim^m&&&fe?tt&\zm^*>tiz>. z.<d&v 

& 3,952,303#fcH^anT:fetK ^tltt, T^D^U 
-yM^«Jl318a«»(front end) **SRLTW5. 

[0004] Lft>Lft#s&. y^^otfw^BB^an 
[o o o 5] fcmis-ymn*#m?z>tztb<DTi-utf so 



4#H¥6- 1 6 7 5 6 5 

\t, i&mmk a W-^/XtA ("Mu 1 1 i-Frequenc 
y Automotive Radar System") J £!iU CIO^cdSI 
5AfcR*an&*BM»»fliWB08/020 i 60(tf|fce«a 

it— ; radio frequency mixer ) fcijg'a £tl-5* 
«an&fiHf©«*RW, K^-2S*ICSHLT, * 

©K»aa"cafim#o«sftft^6->7han*. as 
h7>^-/tfc»bT»»r*B«*^s»a 
nstste* p^-a*3Wti:s. -tone** 

So 

[0 0 0 6] SHsft^te, 2 5 0 kHz^MS3I 

So 

[0 0 0 7] 

t^ntf, rare*?), 5.ou/ r j^-rAjn ! 3i^ojigtc^ 
m^j-i x<D&m\zm&x\*ti.i,\ mz. y+uvm 

MlL^v £*rS£, — «Wfctt«-/rfc«r/t^:ffl31/N-r« 

xAicfc^Ttt, aj«an»si«ttiBu^tt, 

[0 0 0 8] R»fi#©i*»M»dt7>rtl:R^T 

<*jEw-fc©T. »<RifrsBe^#ft-rs»'&Ta 
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7 

[ooo9] corctb, gmztitcmn** mnmw& 

[0 0 10] 

[^jS^^*-r^rc^o#g:&^ffl] *ft*m, 

end electronics) -fe^^3>, ^^^l^T^iHr^ 

[0 0 1 1] v^^DSth^>v-A-tr^v3>^ 2 

©2r5<D5 1 V^;i/«> »S(C«*92 5 0 kHzfcttOfifl 
Bi#&tX P*#M:(Unie ami tiplex)$nT#-m^tc 

m^<Dm<DmMm\z^L^m^^r^m^^> 

1 RZf^^r*)\'2<Dm^&mg>mftm^t(ttme demu 
1 1 iplex) LTU*>^U 5 0 
[0 0 12] ^^^^tlfc^^^W^ 2^**;i/T 
^n^-^v^;i, (a/d) S^tc^^n^o Ctf) 

[0 0 13] C^f^;HfgIt^^3>lt ±12 
iS^y-Ux^Sl (FFT) SSSfrU ^cD5^JUx 

ns2^com^ra^ffi^^^, sgoK^^tfc^ 



(5) «MB¥6-1 6 7 5 6 5 

8 

[0014] b^yzs-mzttTzmmW)^ 
[ooi 5] ftB*icpir*i)Hitt. ±E7^^ju«? 

Klfi£©a»£fT5&a&<DRS-2 3 2<>3'7x-X 

s. 

[0 0 16] 

[0017] mm\z&^xmwim\z\^ m®L<D»mm 
[ooi8] n<D&m&mvT* mfznTt&mfcmm 

[0 0 19] WK 

h i is, *5sw<d&»*u— ^s/*t-a i o o oaf mm 
mmo±#7ny zmx&z. £<z>s/x^ai o o&, 

(@&) SfcffiU &S^(A{£«Rtfi/X5\kl 0 OK 
[0 0 2 0] v-r^uiSh5>^-A*ir^^3>2 0 0 

ooice^^ns. w«»«f8fw^a>3oo 

5<7 gft^y 3 >5 0 0{C^$nSo x^^^^g 
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600 Kme^sns. ^xyi/-r • -fe>iH^>3> 

6 0 0H «4r©*H»(»©«lB&* , r*R©'fe>*S 

^>f*-H©»#«fi«2 0 2 f £A*mtt!S£S2 0 
4, Sm^«HS^S2 0 6, S/asrMr--^*— 
F3*tf- 2 0 8, T>x^2 1 0Rtf«BM»[ (R 
F) fi«f2 1 2mwS. ^>'^t-H2 0 2 

5/3 >3 0 0&t>$> • ^-f^-H2 0 2'v££t£;n£ 
H«*«Mi«E«*4 0 6a)HfttLT«flS'r* (04 

©*-f 3>yB#jiB) o H«*tt»«BEe#^-r>2 1 

4 MCT»> • y-f *- F 2 0 2 fc*tLTftj»$n* 
IJBEW^Hl 2o©«JEEl/^;HBT«F0#*>D, En 

*«w©#»omi:&^t, cne©H»wi k«2 

4. 1 2 5GHz^2 4. 1 2 5 2 5 0 GH z 
5* cn&0fl«ft©5%©ffi^fc<0tt, HT? 1 **^ 
lMMfc *&»^«*fttt?ir*^2H**tlif^. 
^ir^iHRtf^ir*^ 2 *!B«TttSK2 

5 0 kHzfclWW^o 

[0 0 2 2] acMfntttifta2 o 4&a 

IbT, SS*lP]ftJie-&»2 0 6^LT7>rt2 1 

ofcgs^ns. si«tt^»2 0 4tt, as««*»c!>/t»7 

-*tt*U j^f4--P2 0 2£S«ff^* 

£#l»*r£o B»/t7-WU SlttOFCC&fliJ (Federal 
Communication Commission regulations)f£3£oTfl£$c 
Stt#5. RFJMJ2 1 2tt»M/1«7-£»JK-r**l, 

■wira, r>f t2 i o*6»ifc«i«ic»ii*hw 

So «fi*fRlttlS'&» 2 0 6te> 7>ri-2 1 0fcS« 

<*n&e^£s^u— 2 0 8»ieau sic^>-^-f 

ft&»2 0 6(1 a««*»0--K*3*1*"--2 0 SfclB 
^t^o £©5*U— 2 0 8H 2£«ff#©MMfc£3 

-r^o w*>. E©*«w«s**-2 0 8tt, gfg^n 

r^T^SlJ ("down converter*, (gftft 



(6) #§B¥6- 1 6 7 5 6 5 

@* (Dffi^T^ >r ici: o xBwia n*. 
[0023] BWOTME-rntt* foggn sgfian 

feSfO»»^Sh7>'>-/t7>ft2 1 O'vEltL 

Tit, nAfet ii^fis^fisti &i&-fsB 
©mart, #<©*£•* 

[0024] §aa«g^B^ji3L> 
ooi:e^n*. :®mmmt»^3>3 o 

t^i/a>3 0 0H iirSiM«S3 0 2, ^**;H« 
a? ^^3 0 4 a, ft^2fi^yf3 04 
b, ?t*JHD-;U7^M3 0 6, ?tWlf 
^ifi|iSg3 0 7, ft^2D-;U7>f;^3 0 8, 
^ir*^ 2 3 0 9, 7tD^*T^ (A 

/D) 9EHIK3 10, BIT (Built-in-Test ; ggbi* 
») «^**«3 1 1, *^i=>^±/£[H!#3 1 2, * 
D*;>@»3 1 4, HttftfflmE±j&8 3 1 6, «* 

<o?'(>\*7<i nmtvis-nz 2 0, 322, 324 

[0 0 2 5] 3**- 2 0 8©ffi*«. ttMR«?S* 
5K? ■fe^'>3>3 0 0rtOl»Wi«»3 0 2fl!)A*fctS'&S 
n«. COf}@*ii|i§g3 0 2«, S^U— 2 0 8*>&fi 
nfcf§*f£ ifilTSo MWMW3 0 2£ttl/r« 

»*n/tafit ««anfc8*©«^£»««»R£ 
^2 1 O'NMStt^-r, cin^cogsco^^o^s% 

OH T>t-^2 1 OC^lTffjtUT^D, ^fi 
©t>©tt. 7>^2 1 0[C*fbTffi»51iSrSo «H«S 

So 

[0 0 2 6] S8A«h7>X$y^l:#l/T»»10 0 

HU SIS 7. 2kHzCT*>7h$ns. *589i©»ii 
*JS«fc^^TBBifr©*««iftSctt, m07bm7. 2k 

Hzo^^R^srto'bco-rfeSo *em^tt*R©B 
5^ a*^E»$nfc»#fcj:o«i*ans3ft^, 
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[0 0 2 7] tt«^rSB«<&*ffi 

6 o oy^-hikrvmm'vfomznz^ 

ffil7^-h/ns T^5o fct> 16 

0 Oyj-Y><DmMr\Z, »3. 1 2 m s 0>a«*f#ii 

HSteMEflSl/fciMfcfc, Sfctt*cMi!©#&fc % SIM 
tCHTS!^ (BPS* 1 

3. 12/zs) ^IT, 2 5 0 kHzy7X«^tX 

[0 0 2 8] tt**«83 0 2ft, WX-f^3 0 4 
a, 3 0 4 b5R#fc*B;Sns. B^^304a 
W3 0 4bfl t&g*i«©8§3 0 2£, 
mmm3 0 7RffP-/U7/M3 0 6, Xtt^-^* 
^2Wj**iHg3 0 9^D-;U7^M3 0 8 
Sfc»flM-*J:£fcJ:D, NIHIU3 0 2»6a>M« 
£i$*S#l«fl;T£o MILT, ftflmx-fy^tt. SK 
$n^c7^;U^3 0 6, 3 0 8OA^J^ 8fflB*iiKSg3 
0 2<Dmi34>V-y>X (R&7 4)V*3 0e, 30 
8©A^-f>^>X) ©ffl;*H>l^-^>X 
S^T*T 3 0 5 a, 3 0 5 blCi^^f So *K b 

T, 7^W3 0 6, 3 0 8tt— SCOV-X • >tf- 

^(intermodulation products) CD&lgte:, H/N::#P*-£ 

ns (aswtc«^*$ns) o a^sfis^iisfe©* 

3W±J*anfc»^ r^ r >hAj S«(phantom targe 

ts) tbtitl^o 

[0 0 2 9] X-f yW-f ^>!ftm^>3 1 8±<D 
^-f ^>y±J*®tt3 1 2*>&— *t<D«*X>f yf3 0 

4 a, 3 0 4 b *c-5-n-enea$nfc-»©x>f y w 

<^>ySSIf4 0 2, 4 0 4«, IJK*tH^302 
0tHM7^M3O 6, 3 0 8<D^T*Uc£2l£n* 

ra«*SIfflI«JEE«#^< > 2 1 4 £iioT#> • ^ 
-ft-K2 0 2 Jce*$nfcffi«ftlMWftH«^4 0 6 

fc*rr*x-f $>trmwmn4 0 2, 404© 

^Wfi€JECDHT7. 8 /i s OKRi^^^T^Dgt) 
So Httft1M*«£««4 0 6OlJWa^ 15. 6m 
s£ftSo lot ±iE#>- aM'tf— K2 0 2<Z>tH;fr 



(7) W6-1 67 5 6 5 

[0 0 3 0] X>f !y^-f^>^«»7'f>3 1 8±© 
X-f y^-f 5>y*!fP«Wi, ^W1MI#4 
0 2 t 2 4 0 4 $^T^5o iStf 

«O?t*imjRBf4 0 2ft lftgJii|f3§3 0 2 CO 
m*£, WW y f 3 0 4 t*LWt W 1 n-^ 
X7^W3 0 6fcMrftStt*. *&J»««a>^^^ 
2S«M4 0 411 «NtJ0W«3 0 2©aj*£* 
J0 X-f y9>3 0 4^LTft^2P-/U7^;^3 
0 8l:^$«. i^7f3 0 4fi, ^<5>^ 
&S0K3 1 2{CJ;oTH»|ftfflffl«JBEm^4 0 6 <kH 

*X-f y?3 0 4lt mk*ms 3 0 2^ HMO»S 
1/5 (3. 12ms) ©Kk ft^HD-/U7^ 
M3 0 6 fcMteStt, 1 Hiftftl;: 

*SI*rofc#LTWMfcSn*. «^X<y?3 
0 4tefft©*ffiiS§3 0 2£, MBOKKl/5 (3. 1 
2 ms) ©M % ^^^2D-ylX7^;|/^3 0 8 {C^ 

Tnuwfcstt*. z<d&5\zvx. wwyf3 04 

[0 0 3 1] H4©^5>^HTtt, ft^Hlft 
§^4 0 2/VUX*t« t **;U2«i«*M 0 4/WX 

a> Mi»ffl«tEfi^4 o 6of nfnox^y*^ 

/XII ^**JMXlX^**;P2jMMi#4 0 2, 4 
0 4 jWMJ-r«*K. SflaffSfliWH-^t U T 

i xtt^ir 2 Httfto>£« 6»icft«) e: <h £ 
flt^cT So #»W©M<0$8JKW<2:1, 
T, -n^COm-^4 0 2,4 0 4#, A8AfHfl|l«ra9 

hfioxyym offi^cottST^ c s ct 5 tcf s c t & 

T£So 

40 [0 0 3 2] #«W<MM*H«£bT, &7>f;i,*3 
0 6, 3 0 8ft 24kHz©3fy^l"*7Kt7 
^»»Sft5. ^^r;i/^3 0 6, 3 0 8ft 
&§g(envelope detector) t UTf^ffl*TS C 

t\ m^x-r ^^3 o 4<D&t}*mm&?z>o ms\z^ 

^3 0 8fl «f*S^(HYt$nfc«Ti««^r^2« 
^^IMT^o ft*;H«Rif4 0 2R»m 
5(7 ;i/2^M^4 0 4O$rf«TiC^(tS^X'1'-/9 1 3 0 
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U—rtX7>()V*7Z 0 6, 3 0 8C03^>^;P- ily h 

^iHD-/U7^^3 0 6(t brcfrb^** 

[0 0 3 3] 7^^3 0 6, 3 0 8CDW^«, A/D 
£«gg3 1 0lCg^g£*lSo A/D*&§g3 10H M 

jSSBM^^y^^ i 2 ictt&i-s 2 ^(DMm^** 
)V£^hj-e^z>. a/d^&^3 l oo&^^n 

^^^^--^^--F^XhU-AfC^rSo A/ 
D&&2S3 1 0^Ofy^^DWU7^W 3 2 8 
n &^**)l>&yj)l>*L, ^^A/DSM3 1 0 
ft<D~?)V^7U?V3 3 0«, A/D^&S§^**;KD 

^>*-i)-:/2n*) o A/D&&3S3 1 Oftco 

D-/U7>fJ^3 2 8(l 7. 5kHz(7)3^>^ 
•^7ht7MS$t«, rtl^<0^^;V^3 2 8 
14, P-/U7^W3 0 6, 3 0 8^1tT, ^-f 

U7v>^(aliasiDg)^ffijh*r^ (EPt>> A/D£& 
3§3 1 0*^co^«^>y»J>^^an 

-r^H^-^*<oi/2^a^^^T«^) , 

[0 0 3 4] ^^CO»^J60!|tC^^^A/D^^ 
3 1 on ^~A-it>^U>^7'^-D^-5 :; v ? ^;^ 

&§re&£o a/d^m§3 i o^ecom^n — mv> 

3 hr^7-HT*^ S^CD 1 6tfy 

5, 1 61£y o fcfyM 7-19lt A/D 

&MI3 1 omzimfti>T\,*z>ft&fr&mT. t*yh 

2 0-3 in ^07-Km^H t^Y^;V2CO 
5^<££££<Dfc<DT&£^£^-ro A/D£i&8§3 1 

o^iaa^jcifi^^r^^cii^^nn f0A/ 
d^m§3 i o&&ft&m\zi&^rzt$\z3i\;z>m^ 

)vmnmm^m\z^xmmfs:^< (D^mzz^xmn 
$n#*?^ ^x^a/d^«^3 i ov>mij<Dm&v> 

>18^1^UK *mM<Dm<D^MM\z&\,*T 
n A/D^|g3 1 0CO/ii^[4A^^Xl tfy hCO 
^^^TfctK fOlH^ M4A/D&&2S3 1 



(8) #H¥6- 1 6 7 5 6 5 

i4 

OCO^v^^SrSTo iKD^^^jOllSS^^^^A 
/D^«|g§3 1 OOffl^n 16liyhJ:D*ftVi, » 

[0035] ^^^>^^imiS3 1 2n A/Dm& 

2§3 1 0<DV>7*)y>fV- h&VtfeTZ. *^CD# 

jissswcn A/D^«s§3ion mMHzwt 
>yu>^?g*^L, ^nn ^^f^>^^[Hi^ 
3 1 2^£*<^>^u^^ >3 2 6tce^$n 

io oftmmmmoA/v&m&z 1 on 6 4m-n 

—9->:/U>^U (1/64) MHz = 16kHz© 

So 

[0 0 3 6] *^g^0#jl^Jfi^|Tn vX^AO^IE 

^ftsr^-r^uT^-rASSiM^ (b i t> mt)& 
^tutv^o ^ob i T^^iHig&3 i in *-fs 

>^£J«IhI&3 1 2^£<Z>f*M*£§ttTB I T 
ffclTSo BITg^l H«gif1igg3 0 2(CfiS$n, 

b i Tm^me«4i«3 o 2\z\*isnz>^ 
n ^^if-2 o 8offl^<h^tf$n^o aeox, xtf? 

n (1^6 £^2*15) 7-f^Da>hP-75 10 

n «rBiiitg^3 o 2\z\jiznz^mfc&&#Lfct 
;ia>&£n fo<o®mm&hts.^z.t\zm~j^T 

lZ&^Tm'ft>nZ>Z.t\tti,K i!f@ii(i§§ 3 0 2 lCA 

^^nfcB i Tt^n 2 o 8<Dmtit#\zzs 

nr3>hn-^510^BI T^flcttLT£l£T*^ 

mttt$t~r%. &<vt, ^i8«mTgMir^x3>3 
o o <D&mf&w>ttms7v*)vm^&w^i'B > 5 0 
0 amEtcfi* n * £ ^ 3 ismmtfm ^ 0 

[0 0 3 7] *KW<D#mmffiM<D?<1 ^>^^[hIK 

3 1 2^^rc> A/DS»8§3 1 oice^i^n^iEm 

40 €i^bTA/-D^S§3 1 0^«LET^>KAyD^ 
g§3 1 0 ft<DlfcjEM$k&%)%\tt l -?Z>o A/Dm&&3 1 

o^^^-ty b^iE\mmm\znt>n. inccto^ 
ojD^KiE^n *%w<D&mmmm\z&^TR^t> 

tl%>2 U A^;i/ir5 n y?Z9 (Crystal Semiconducto 
r) ttSOCSS 3 3 6 A/D^|ft§gC0iD^#<OA/' 

[0 0 3 8] x^^^^llg-fe^ y 3 > 
A/D^|ftgg3 1 OO^^^tii^n if7<>H7 
5(7 -TAVl/v—A'3 2 0K£j££:n£. 5-f>K^/\V 
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Vis- A3 2 0H "r"y9)Vm^"r"y9)Vm^^m.^i 
^'/3>5 0 0 tt&ffiTZ. xv*JU«^g§ir^>3 

>5oo}i me^izmmiz^nx^^ m^<i 

>H7<Ayi/y-A f 5 0 2H A/D^i§§3 10^ 

A5 0 2H #l*_kf*y>^X (Xilinx) #S|C93 0 4 
2PC8 4-7 0FP GA<DtX\%mR7uZf^7)\,>? 
— FTW (Field Programmable Gate Array ; FPG 
A) 5 0 4iC^^n^o FPGA5 0 4I1 A/D& 

x-*£iS^>^A • (RAM) 5 0 

6 KfdffirtSo 

[0 0 3 9] A/D^&2§3 1 O^jt^nfc^^ 
x~*H MSiT-^XhU-AilTFPGA5 
0 4^1^, ^W-AI^JISM^&tfg^P^ 

(tf>yh^«8) mm*, z-i 5>^^ihik3 1 2tc£ 
PGA5 0 4^g$n^ ^w-AiRiffim^&txa^ 

■*n?*«Wl a>^£${eIK3 1 2^^7<> 
Fr7^A3 2 2,3 2 4{:^Wo Mr^m^S© 
•fe^>'3>3 0 OCD^-f >F5-f/\*3 2 2, 3 2 411 
f^;Hf£lt^^>3>5 0 OOl/v—AS 1 6, 

5 1 sic^n^n&j&sns* z<du^- A5i6, 5 
fpga5 o 4^js$n^>o ^-Aiwiagfi^i a 

/D&&8&3 1 0frSFPGA5 0 4^3££nfc&7^ 
A/D£&S£3 1 0*^FPGA5 0 4<DAJl®&^& 

[0 0 4 0] 07H FPGA5 0 4CDf¥jffl^Dy^|g 

: eUT^irxn>hn~^ (dmac) 5 5 5, 
^^t/v>^P^--r if (synchronizer) 5 5 8, y'J7;P 
U>^->>^n^tf 5 6 2, ^ffim^gg-f>^^ 
X 5 6 0, 7<^D3>hD-7^>^7x^X 
5 6 6, 7y^>*^7>^5 6 4, H^J^ftAy 
775 5 6, 7^P^ - 5r^^^X^-U>^-^5 
5 4WFFTt-A7D-K^ 5 5 7ifi % FPGA 

504 k«a ^n*. j&mm&wiy 77556H ? 
u-^mmm^Rzmm^uy^mntt^z. a/d 

X&S3 l 0*>&*Bx-*7-F<d;*FU-A£9« 
T5o ^»»^^y>^D^f 5 5 8H UM&m 
W*yyy 5 5 6fccfcoT««$nT^Sfcf!y h*£fr 
SU ll^oy^M^ill^i/^^r 5 5 6lc 
£i£So SatMXlft^y 77 5 5 6H 5g«X h »J - A 
Hc£&T£o A/D&&SS3 1 Ofr 

^^nfc&x-^y-Ftes 2 try h-e^D, -e<D5 



(9) W6- 1 6 7 5 6 5 

^©i6t:7 hi »je©u->^u >y«a!©B0fc»s 
n mtovrnz-ty h$n&8tf^ htmz* 2am v 

[0 04 1] FPGA5 04H WAtt^E h P— 
O^X^D S P 5 6 0 0 1 <0W*5*>^;MB^:/n-fey 
It (DSP) 5 0 8 KfflRSft*. CODS P 5 0 8 
10 H Z<DDSP5Q8<Dimm&&&ltrZ>ZrUy2 5 

i4i:8«$n5o *9zm<D&mmmm\z%>it2>Dsp 

5 0 8H Kff2 6MHz-Cfflt§. ^3 2h'^ 
H7-H^A/DS1HS3 1 0^65i$nfttt, D 
MAC 5 5 5lt DSP 5 0 8l:^lt;US*i^(b 
us-request signal) £^-T£ £ <hfc<J;oT, DMA 

zcommbm^nzt, dspsosh fpg 

A5 0 4, D S P 5 0 8WRAM5 0 6 fCck^T^t 
$lafc/U5 0 9S:ij*1-§ 9 DSP 5 0 8riV\*X5 0 
20 9j&>6*WI*£, DSP5 0 8H DMAC 5 5 5t;:*f 
IT, £<£>DMAC 5 5 5WX5 0 9 <Dffi/fl£ff|PRl£ 
nr^£ £ <h£^tV\*Ximm^(bus-grant signal) & 
WiRT*. DMAC 5 5 5 II RAMS 0 6l£#LT, 
16k*7 hcD5 f x^;Wb$n^-9->^ , ;i/^24b'ty bU 
-F£bT«*atr. Tft8t?^HcH ifp?&ttf-££ 

n^>o DMAC 5 5 5^RAM5 0 6^t^M 

*rrr*£, kdmac 5 ssii/uBsa^owss 

#lfcU ZtllZk DDSP 5 0 8tt/U5 0 9©Wffl& 
[0 0 4 2] t-^OTMAC 5 5 5 Kcfc^T#i*&i; 

ti^>RAM5 o eo^t'jfttn yn^^fc»w$n 

£. &x-*:/Py^H &*#5 1 2 7-FoEtt^ 
*£%T£2^<D;<^y®«£WLT^£o ;*^EU<Z>& 

lOtfe^n^ 5fcTSJ*^, DMAC 5 5 5H 7 
-F#iBti£n£RAM5 0 6C0^^rUC0^Py^C0y 
UyVTY UX&*#atrZ fcfccfcoTD S P 5 0 8 # 
DMAC 5 5 5£ffl^T5£TffifflStlkT*5o 
[0 0 4 3] DMAC 5 5 511 QWftiV— Fri^^ 1 ^ 

& £ ft tz ? * *)V £ *§ £ * ^ ' J «tC © 7 - F * 
f tWIfy FJ4DMAC 5 5 5 tC«fcoT^ 
^W^n^7-F^MD^0, £tllZ&K)*:<D 
7-F^s#a^nTVi-6^^Ufi«^«J0St>^, # 

v tte^-r ^> ^ ^ u cfc ^ 

fC-T^o DMAC 5 5 511 i*5 1 1(0* ^>F»* 

-F**^*yjc«*a*n*flEfc, -eco^r^> h^^ira 
z.<Dxo>2*m&mmzft\sxmmzmmzft 

50 ZkolzTZfrtblz. m)<Ot>V>h<DMMZ, WHto 
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fc«€?ii * nfc«ai<Z> 7- F fc±»* (overwr i te) 

[0 0 4 4] #9>**t*<Dfi»#i>>h5 1 lfcJST 

>^&t?rJKffi»U ^fcDMAC 5 5 5 f£D S P 5 0 
8K»&^£rr5. DSP5 0 8H ^-1(D7-H 

* ns ^ * u <d*a<d7u y £7 d y ^ y 

s. d s p 5 o 8 c<omm'£ni£V>7)vmz&~j 

WDSP 5 0 8iC*oT3Kff*nS^*FFT^*U 

[0 0 4 5] F P G A 5 0 4*VUl*i#£^t 5 
Kfc* A/D^lggr-^X^r-U >^z^ 5 5 4 
tt, RAM5 0 6fc»*&am*^*9— Kfc*— 
£o A/DfiSf-^X^r-'J>^-^5 5 4H 
? a v 2 n<0 »7- H c^^rT fc# b T**«»*» (great 
est absolute magnitude) #*7— Ftt2C3 

>j try M"sign" bit)T*s> • s**a^»^*r 

*7-Ftt*fc, §/M£gd W-HJ Ify FCguard" b 
it) *WUTH*. #-Ftf«/FfcL tM>tfy Md* 

ffl31«IB*«a6ff$nT^S4:fri^ t»^DSP5 0 
8 CD U ^ X * £ * - / *y a - 3 it 3 <z> $ ffi < c <h ^ 
#-Flfy htm)tlT^S. *5l>©*f-Hlfy h 
£WTS «7- Hfil:t*n-5*- F tf>y hRtt* 

RAM5 0 6IC, ^-^cD#yD^^«h^iCiEtS$n 

So 

[0 0 4 6] SS5©lOO^^iJj|«^ % A 

<Z>*7— F; 00001010: 11110101; 00101011; 00011101; 
00010101 £$A/C^5fc<Z>£-r5o F "00101011" 

*&<fcfc3 0<Z>:tf-Ktf:y h^^TUT^So 

[0 0 4 7] Y-f^na>hD-75 1 0(h^-T5>^ 
£j*l§IK3 1 2 irCore^TOiim^ F PGA 504 

6, ->u7;p»j>^*»^n±>rif 5 6 imsmmsm 



(10) *3W S F6- 1 6 7 5 6 5 

7^f>^7x-X5 6 6H E<&ft*#SFfc*V>Tfl 
JOfc«*lHK >^7oi-XIhIK~C^So yU7^'J>^ 
5/>^D^-Tlf 5 6 2H 7^^D3>hD-75 10 

arxw«i«« : P8«-fe^s/3>3 o 0ffl©;b77tL 

T«ffiT*. CO^UT^'J^^nt-f If 5 6 2 
ft, v^nn>hn-^5 1 0*^a«»S"C#IB^ 

^il, «»©ffi«-e, 9-f >H7-f/Vl/'>-A*5 
JO 0 2&tf^>F^>fAV]'>'-A3 2 0^1T^ 
^>^£/£®&3 1 2^C05im^fc^^li^^^»ifb 

i T*a«ft-r*fc«©^5>y*«iiiis3 1 2^<z) 
^□n>hp-75 io^^fpgaso 4^m$n 

So 

[0 0 4 8] *«W<D#B**WC*3V>T* FPGA5 

# 0 4^^ *M0x^ru>^^-;Kott©^ * 

Wtt»©gfc£«5rr*. FPGA5 0 4H Xf7U 

>w-;^>t7M<D7^7 hofts^^j-rs 

iraT/P- *-;H&£ir>1f 5 5 2?MEk 

TSo *«M<Z>»ji*Jfi«Ttt, F P G A 5 0 4 

^nfe77^/^>*^>^5 6 4H Tsj-y^y? 
ft't-jMDttLm&mfe-rzittbtz, *wryv>ifft 

^luntesnsstc, #^>* ravins ns e x^-y 

ns«h, ^^lHlteH<i:D J E-<7>^^>^^ifDicSffi^ 
-&So X?7U>y*^-;M8WK:li'r-5««tt, FP 
G A 5 04^e»T<^D3>hD-75 1 0'\|ltJ&S& 

$nso 

[0049] RAM506 \Z.+&tef s —*ifibtl1i& D 
S P 5 0 8 14 F FT8Wfc*frLT, «f*S»«ft$n 

v-/^fS (fip-S, -^O^cDX^^ hJ^W^frVi, 

DSP56001 co«i^^v^;i/fi^yn-fe-/^^ 
LTFFT«*«afff*2:fc»* coi©S*i:*^ 

-f^ r^rhn — ^<Z)DSP56000/DPS56001 RtX DSP96002 

TzS?)Vmn7n*tyV\zJ:Z>Mmy-V3:£i&<Dm 
(ImpIemeDtatioD of Fast Fourier Transforms on 
Motorola's DSP56000/DSP56001 and DSP96002 Digital 
Signal Processor;Guy R.L. Sohie;publ ished by Motoro 
la Inc., 1991) lC:fcV>T^3ftT^So 
50 [0 0 5 0] FFT»**aEfr-r«589fc, DSPS 0 8 
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tt, FPGA5 0 4^6DSP 5 0 8A,MSnfcr- 
»©KyhW SftJTr*. DSP 5 0 8I1 

[0 0 5 1] MxJl FFT^l 0 2 4^>f (IP 
^^*;H^6©1 0 2 A J $>y)VK.rj?-T*)V2 
fr*><D\ 0 2 4it>y;i/^tf, RAM 5 0 6 2 

»«»42^<05 1 2l7-H<Dyny^fclS'&$n. It? 
*©*f-HKy h**3Tr*7-l«^ FFTOlfflW 

B»£n*isin::. 2z><oiJ-Wy b*mm\zirr&£ 

[0 0 5 2] CCD^7-Kyn-/^0fl^X^r-U>^ 

i*fc^«fc 5 kit* e *«w<0#j»8jfi0!i©D 

SPH »»/h«Cjii^n-fey«!J-TttftVi©T, ^Ocfc3 

[0 0 5 3] FFT^-A^n-qer:^5 5 7 tt, FF 
TOlfJMUCKIfcD S P 5 0 8 fcckoTff t>ns*IW 

S *n6©«»T£DSP 5 0 8|*g«>l/ 

[0 0 5 4] DSP 5 0 8H HMTFFTlgSl 
ftL^SQT, FFTS»tt«fflSfc*U 



(ID #$f¥6-l 6 7 5 6 5 

g~CS&£tt3o BW©^**;!^ ^cl^ft* 

*ft**t-*fc»K:*»a»iBfcRffRi;i»iiiiTf**ia 
n#^o ^©^*tt, -*BaFFTawt*fc, v 3 
> • i>— • ya-^x&r;?^ 5 hUX • i/— • 
-f*S>* r5 f 5?**«4MHi^OAnj ("Introduction 
to Digital Signal Processing"; John G. Proakis and 
Dimitris G. Manolakij) CD 7 2 OK^lCfc^TPWc 

[0 0 5 5] Jfjfi^JfiW^^Tffl^^nSDSPSO 

Sio^x^ ( \tkV&7*9\ tPf-K) 
* ( r«suvx*j tuf^o 

*lcn-K;*n*o FFT^T-TSi:, 

5£ ; Xl(k)=[l/2][X(k) + X' (N-k)] JBtZf X2(k)=[l/2j] 

[x(k> +r<N-k)-] zmmr zztizx-ox, 2^<dm 
*w*#***-r*fc»ic»«an#s, x(k) 

lix(n)OF F T> XI (k) U.^**)V\frt>W>7)V<7) 
iflsjljCDFFT, X2(k) ^^^2J0^(Oit>^;KD 
JWJs#J©FFT\ X'(k) tiX(k)O^^S, ^LT Ntt 

30 [0 0 5 6] FFT©SgfrK«fctK ^*;HRff^v 
*;P2<Ox^*;U5 s -**»W«*^6«*ft*«^K 
&-T£o tot, FFTIWOBJH1 mnt»M 
»»fc»'&b&3We<Z>UXM?»*. FFTCMBSlcte 

P 5 0 8H BWaWSFfiEr* C t**ST-5. 
4? [0 0 5 7] 3SK*t-e©H*JK±T**ittai$ns« 
Sftftfcf— h"T<5 CltC J; -3 T» DSP 5 

0 8n 2ft<s^©B»mw£r** «P%, £*< 

nSICtt^&<t'bl/4MPH (18 

hioh^-*/7H «»*a-rs^»***s. ^co 

D S P 5 0 8 ^»»»*»»JL»«iMWfiBfc<k 

50 otsft sn*. D S P 5 0 8 wnH±o»*iw 
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[0 0 5 8] DSP 5 0 8f4£fc, 7**)V2m*HZtt 
^;arctan [{ (BXC) - (AXD) ) / 

{ (Axo + (bxd) j ] =<f> mmm *&mr 

CO^SttBCO^T^-So D S P 5 0 8 rtCDWI V>>X^ J0 

14, ^ift$n^:^^^i&t;5 i ^^>iu2m^^s:^ 

T^So 0 9 6lt>y;Hc c fcn^ 0. 257 

[0 0 5 9] B8ft ft»»fcFFT«Mie*©^7 
-C»9> Bfc^TS«fl#l42 0<DBB#5EltU it? 
**<D5*£<Z>lt5f4, £ CD^X^ A *&W^KMm\zK L 
T2 6MPH©«»a«T»»l/T*0» ^t>^lo 
*4, *©^X^A&»«Ufc*P5fc»LT5 2MPH© 
««Wt«»UTV»*. XMfc&9&g£D(liasfaur 
k) fct (0. IX fs ) ©*»TBIH)W*»6n, £ 

14, fs =1 5kHzTM . &ffiifcSTCO&Ktt, 

^©«4tt3nTV>ftV>. J0 
[0 0 6 0] Xtm^X/H^7 0 0H fc«2 6M 

PHo*»a*T»irrsB«**LTVi-&. ^<z>ffl*t 

mStiL V= (fd XC)/ (2xfrf) iC^oTWgt 

B, fd «^7-y7h«, frftt*^U7H« 
&, ^LTCteftjf (6. 696X1 0 * * 8MPH ; 

5o Jltlfc, *t'J7H»»2 4. 12 5GHzRtff 
d = (0. 1 2 5X f s ) fcaBfflf S£fcte«k»K X/1 
-f ^7 0 00^7^^ V=2 6MPH^t|ftB$tl 40 

5o »j©4>s&x/vr * 7 o 2f4, ^anftwan 

fc5 2MPH<D«*faaE-C»»bT^*B*&*LT^ 
5„ HW7 0 4I17. 5kHz*«t. FFTSSJg^ 
fcttH«ltt3W»-5fc«). «»7 0 4<D£«<D|B«»4, ft 
»7 0 4<Oftm<D%<0£$&mzfcz>T\<*Z> (F FTOJSj 

X^*h;M4, 0<n<fs iCttLTjftfs /2T*f# 

[0 0 6 1] 0911 *B«a>ra%ttfl&£V>?FF 
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tC, RAM5 0 6ttE«f-*WLT*6f, ^cF 
PGA5 0 4H A/D£»883 1 0*>SFPGA5 0 

BO^tUttBT, DSP 5 0 8fccfcoTfflJB{b*n* 
£R0S&« Uf9^9 0 0) * F PGA 5 0 4 

fij^fb^n^i, DSP 5 0 8H FPGA504 
(C«i;t5TR AM 5 0 6fc£n< £ ^<Z>it>;70WfatS£ 

ftWatt. 5 12*>^MEItSftfc:tSS 
•To FPGA5 0 4jWBMfc3n*£K<fc, -CTU4A 
/D3E*»3 1 O^B^-^ftiDaL**^ FPGA 
5 0 4#, RAM5 0 6l:*ViTftft*;W^5 1 2 
*>^SIE16bfci€r, FPGA5 0 4»1M4« 
DSPS 0 8ttl/i?X^llrt«*^^Sffi»L 
T*50, F P G A 5 0 4 fc<koT«a^*Sn5* I: 

[0 0 6 2] ^<tt>8«a^%^ofea5« Uf 
y^9 0 1) , DSP 5 0 814, Sl>fc < £ t> 4 »a*t» 
ofc^S^SflWr* (Xfy^9 0 2) . 4>ft<<ht> 
4fiJ&atfcj&>t>&fc£tf, DSP 5 0 814, 
2Wa*t»ofc^ff3^**B-r-& (Xry^9 0 3) . 
^fc<£fc2Mi&**fc^ofcfc6tf, DSP 5 0 8t4, 
*0»Jii*f*0 (Xf7^9 0 4) . *©«a3»tfeC-5 
<h (W*, RAM 5 0 6 l:*^Tftf 5 1 2 

■*>^AW«3n&i6) , D S P 5 0 8 J4PI&, 4> 
&<&«>2M&)P£Cft:#>5* «P%, RAM506K 
*Vvr#^**JWBS>&< ifc 1 o 2 W>?Mfi& 

tssn&jwgjw zmi^z (xfy^9 0 3) . x^ 

y79 0 3RtfXf7/9 0 4H FPGA5 0 4» 

[0 0 6 3] *2©t!ia««*j«*nat, Xry^O 
3©R|lrilc»-r*S^f4 Tyesj DSP 5 0 

8(4, RAM5 0 6£&Vvrfr^ir*;i^£eit3ttfc 
1 0 2 4V>zr)V&m^T, «J8IFFT£fH- 
(Xfy^9 0 9) c «P8BFFT3&t5c7T*£, 
DSP 5 0 8(4, FPGA5 04l:ioT^a<tt)4 

«a3&«t«sn&*S3^*aiB-r* Ut7^9o 

2) # 4aT©W&3W*JSIE$nfc&6«, Xf»^9 0 
3a«X-ry^9 0 9 3W»Oii*n*. Xfyy9 0 2 
<Z)WIVMc#"r*«FAtt ryesj /j:e»H DSPS 0 8 
14, RAM 5 0 6 K*3 V>T*^ * 6 IBfS* tlfz& 

FFTStf-JW* Ur^y9 0 7) . X^ty^9 0 7 
£>2 0 4 8^>^FFTCD^7I&, D S P 5 0 8 14, 

FPGA 5 0 4&'J>fc< thsm&&±j&\src& : g&& 
mWZ> Ufy^9 0 1) o Xry^9 0 1, Xfy 
^9 0 2RtfXfy^9 0 714, FPGA5 04l:<fco 
T5>«:<tfe8«a€±ftSn**"C, ^Djgsns, 
[0 0 6 4] 8X«^±©l!lMFPGA5 0 4l: 
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£oT£f&£n&<h* DSP 5 0 8I1 RAM 5 0 6 
&^Tmfe'2ntc& : 7-**)l'<D'J>te< £*>4 0 9 6tr> 

5) . X^^^9 0 l&tfXfy^9 0 5\*. yXrA 
tt, D S P 5 0 8 fc»UT* KfcJR*Snfc1*>:/*S 

^^(contamination) \Z&^Xt&Mk*&tif?&z:£\z 

9 $v>7)v&m&-*izib\z\t. mm.mz&r)^m 

[0 0 6 5] DSP5 0 8tt7<^n3>hD-751 
0 tC^-g^nSo CCOT-r^D3>hD — ^5 1 0«, 

ay? 5 i4\zmmznz>o *&w<D»m$mmiz&\,> 

T, V-f^D3>hD-75 1 Ofctl 5MHz-Cf^»I-r 

• y^irx^^eu (ram) 5i2^77y>' 

a^P^^il/'U-WJ^^U (Flash 
PROM) 5 2 0\zmffi2tlZ>. 777^PROM 
5 2 0lt v-r^nr3>hn-^5 1 0 

<WjttbT> D-MRAM5 12^f^ 0 
[0 0 6 6] DSP 5 0 8H T-f ? DZI > h D-^ 5 

10^\§FF Tm&£MM?Z> 4^><Dttmt 2 4 bf y h 

«7-F£fiHB"r*. fBKD^-Ftt, Sftf^S^coft 
^2<Z)»7-H«> X^r-U>^tf-/ h (scaling 
bits)(D»£gU »3©»7-Ftt, ffiJSj&S/'fX:? 

DT(noise floor) £>&g£^U ^L/TS407-K 

ofct>£>T&&) o ^n^4^(7>5 i > ? ^;Ux-^7-H 
a^«h^jlT^T^4^<D5 ; v J ^^'7 ; --^^^^^o £ 



(13) #K1¥6- 1 6 7 5 6 5 

[0 0 6 7] **WO»a«lB«K:*V»T, ^^*JH 
RZf3 L **)V2<DRStmmm\*. DSP508ri>SV 
^^□3>hD-75 1 o^at^n, i-X^A^V^ 

mm&o&mte. 3 L v*)V2m&&<Dftm£te&QL 

20 [0 0 6 8] mmz, «««jR/<X7D7©3Me2fetf 
ViWe»:Sfi«^;P&*LT^StVi5^ ffti: 

7^^D3>hD-75 1 ota, -estesj^fc-r^fc 

X:7n7£Dfc*i*<&ttntf, fCDt*i7-/i« 
i0 [0 0 6 9] T^^on>hP-75 10^ /-YX? 

75io«dsp 5 0 8 fc*ri/t* BEtciaiisn^x- 

fc¥JH£> FPGA5 0 4^RAM5 0 6©I|/JC07H 

-f^D3>hD-7510H B»ft«B«JEfe£«3 
30 16lC*tLT> #>^<*-H2 0 2K:««3fn*«£E 

W--^->X^AcDfc86a)^[iIffi->X^A(Interferenc 
e Avoidance System For Vehicular Radar System) £M 
-T*, *JC«tt*©*H»« 1 W**07/930 > 760#ICE* 

[0 0 7 0] DSP5 0 8*5^^D3>hn-75 
1 0^2i«3ft&1B«J&>e. V<^D3>fD-75 1 

40 R = C ((91 -02 ) / (4* (fl - f2 ) ) \Z 
ft^TBmi£T<Dmffi (t>L<«l/>v) lC«ffltfc« 
U SfcAttftft* SC; fd = 7 2 (Hz • ff#/V-f 
;W xv (v-fjir/W fc«oTB«©«»MEk:||fH 

(ctf-gt^n^o ±EK(Ba)SHc^vir, R«^><-hm 

&co^H, Ctt7-< — h/#-C0363l, fl foT-v&V 

T$>0, (01 -02 ) teft*9^T&£o ^rcffi*raiS 
50 CDStccfe^T, fd ttF:/7-S*fcjBHTSH«ft>' 
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(14) 
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fcfc«<D%Hafem>*;iifeT*S. «A«* 

[0 0 7 1] ttftOr/'J-fcy M8*WKft»t 

5 10H *fc^:Bg©IE«IR^ffl»3afi^, ftlclE® 20 
StlfcK»Rtf«*«flEa:ibH-r*. fit, ^-<0Sg 

fiftcD&E>T&tik£) , T'f^n3>hD-75l0 

P3>hD-75 10^ ^CiB»$nfcgg^5Sffi^ 20 
W^O»iBai«^&JBllftLfct>a)i:Sfi$n> EASE: 
T, S/X^AttHI»fc»aEr*««OB«&«8iJLao 

BflEjWKl*#*B£U fe&ffiftg (hazard priority) . 

^BB<«i**ifc«K »D©BB*£#l,ttttS. 
[0 0 7 3] feEtT^rfUXAte, *38W©*«Mt?« 
^$*IT^£J;3K:, *B3»E#fc»LT, B«#5 0 

itfr^I19^fca6c0U-^->X^Aj (Radar System for 
Headway Control of a Vehicle) titS*i#ff^4 f 40 
916,450 mz$>^X&^ZtlX&K>* 

[0 0 7 4] T>fXyw >ir>-»i;^->a> 

7 ; v^;pmT^M-tr^x3>5 o otau T-fX^w ■ 
•t>-9-k^v'3>6 o o«, igi ofc35{cSf«{c^$n 

CCDT^^W't>D-W'>3>6 0 0fi, t 

-W'>3>6oi, »8t^^3>6 0 3&r;t> 



#BS¥6- 1 6 7 5 6 5 

[0 0 7 5] COt>Wya>6 0 5H *H^fpJ 
Mt>^6 0 8, ?!/-^t>1r6 10, 
^t>f6 12, «7^At>it6l4, 5iJ[n^;i/-t:> 
•9*6 1 6Rtf5Re*Hr>-fr C»[ft»^«-fe>U-) 6 1 7 

-f^P3>hD-7510H ^>ij-6 0 8, 6 1 
0, 6 12, 6 14, 6 16, 6 17^6 181:^ 

^*«3E-rs^a6o«B&jBft-r&. BAA v-f £d 

[0 0 7 6] ftB**£Cn«, ^^D3>hP-75 

v>Tft«*n*. ffB«B«Ttt, TOKJtftBMBfr* 

fit ae^fc^LT, BBftBJft-r^tsK:, < omm 

#©f^©RjWB*»Bt-*fc»ICB*0|tBtff3 
8iJ<Z)#j*<hLT* flHk*fc£i;«*ft 
(event) (C#TS*MMi&^ *05ns*0>£ 

[0 0 7 7] S»t^->3>6 0 3H fiffl^VXrA' 
<l3.-yh (CDU) 6 0 4Wf^S«^7h6 0 

tlBftrT*. «J&8«:x-*/ h 6 0 6 \t, filWl/^l/ 

#B«i^;pfcBAn«* BiBB«*'bU<ttB*&» 

[0 0 7 8] #SSHJ60rai, T<^ar3>hn-^5 
10H WWa^a^y he 0 -*t- 
»3^^ (B^itf) tWf>V3^ (B 

xfAOT^n^o ^^(BiAcit *Biic$ 
\zttvxi&m£&n?zfc&<D&mtem*<Dj$m* m*. 

[0 0 7 9] ^t^y 3 >6 0 1(5, E I A RS 
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- 2 3 2#— bn^;*6 0 2£-g7i/T?V>5o £ORS 
-2 3 2#-h3^^6 0 2l:i;oT, BMMMMt 

£5o V^^D3>bD-75 10H RS-2 3 2* 
-hn**^6 0 2tcfe^$n, ^ni-^D-(7)#-h 

XxA7^X£S{ft*r£. 
[0 0 8 0] fc*S, -f ^>hl/3-y~RAM^-K6 
2 0H ^fflSS*<t^Ct8f^«8B**T-f^>M» 

[oo8i] *«w©*»o!B«3WBaanfc. i^b 
*»w©aa»w«iB&aifi-r*Jii:«:<, a 

n&0rattsw>astfi2 5 okHz«kDt>**<T'b/.h$ 

5. 6us£Dfc*£<Tfc/hl*<Tfc<£<, 
^©xol— tM^;Wduty cycle) 1*5 0A-t> 

[0 0 8 2] 

[HI] **WO#Pfffl^-^X5rA<Z>«IS**ry 
[0 2] *»WO*p|«l/-^5/X7 : -AK:*l*«'T-f^ 
[0 3] *«WO*Wffll/-^>X5rAfc*tfatt*« 
[0 4] ?ir**iatf^ir*iP2»Hi»tWiUJt 
[0 5] 1/-^ VXrAI:*tf5j|^ 



#ffl¥6- 1 6 7 5 6 5 

[0 6] *«W©»*jaK«lc«5*p|ffi^--^Xx 

[0 7] **S©»a*K«fc«**HfflV-^3/X^ 
Al^lt6|»^D?7Y^7H (F PGA) 0^ 

[0 8] *«W©*3i*K«fc«**PIffl^-^S/X7 L 
AlCiStt-SD S P (Ccfco Tfrton<5 F F Tg[»i|S**^ 
"Ti^rrca*. 

[09] »a*««©DSP^ ^rno*>yji«T 

FFTSfT^^^ft^T^^Sr^-r^D-^^-h-e 

[010] *SW!©*P|«U-y^X?F-Afc*»«5 s -f 
X7W • t>W'>3 >©yO7^0T»-5. 

[f)H»CDRH] 
10 0 Iz-^yXfA 
2 0 0 V^^Dfth^>->-A*fe^v'3> 
2 0 2 %fi8 
2 04 Sim^fn)ttJ6^S 

206 s^mum* 

2 0 8 z/b v • ^r*- K^tf— 

2 1 0 7>"rj- 

2 12 RFJlffi 

3 0 0 IHHra7mtb9^9> 
3 0 2 ttWttNW 

3 0 6 3^*;H n— rtX7j)l>? 

3 0 7 ftMlffWHI 

3 0 8 ^**;P2D-AX:7>f;i^ 

3 0 9 ^**JP2*MMW 

3 1 0 A/D&&88 
312 5>^£*£[1& 

3 14 ^Dy^HBB 
3 1 6 

5 0 0 ry^MfSSt^ 5/ 3 > 

5 0 2 m 3 i$?<i>Yv<irt/Vl'-rt 

5 04 F PGA 
50 6 RAM 

6 0 0 r>fX^H •±>ttiri'a> 
60 1 ^-^ir^V3> 

60 3 SSt^y 3 > 

6 0 5 xr/K • ir>1tir#v'3> 

60 8 *W#lMg*fe>tf 

6 1 0 7U-*t>V 

6 1 2 ny-^-ztyv 

6 14 «7>f^-fe>1J- 

6 1 6 mm^)i±>v 
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(16) 



teHPP6- 1 6 7 5 6 5 



Ml] 
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(17) 



®ffl¥-6- 1 6 7 5 6 5 
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(18) 
[03] 



&H¥6- 1 6 7 5 6 5 
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(19) 



#H¥6- 1 6 7 5 6 5 
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[08] 

FFTfcflE 
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#BB¥6- 1 6 7 5 6 5 
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(21) 
W71 



&Hi¥6-l 6 7 5 6 5 
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(22) 



#§H¥6- 1 6 7 5 6 5 



[09] 



2l 



70**7 PUT 

FPGRM 




PFT5S« 



2) 



FFT8K 



X7" v"^909 



<Mt(fcM024 



7901 ^ ^ 



^902 ^ } 
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(23) 
[HI 0] 



*£§fl¥6- 1 6 7 5 6 5 




M.iE»«SB«] 0 0 3 2 

0 6, 3 0 811 2 4kHz(D3Ty^l"i3yht7 



7^^3 0 6, 3 0 8ii &tm® 

i£S(envelope detector) £ LTfiUBT5 £fclc«fco 
T% 1^7^3 0 40^^^^ H5ICa^ 
att£«fc3fc. ft^HP-/U7YM3 0 6ll 

^3 0 811 »#«»WbSnfc«T««^**^2« 
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(24) 



<®fflW-6- 1 6 7 5 6 5 



[¥Mt]E2] 
[*IIE*tJgl£Si*] 0Sf 
[ffliEM^S^] 0 5 
[«iE#tt] £H 
[*IIEl*l&] 

[05] 




[#*S*tIE3] HiJEJMH 
[ffiiBt£§fB£] 0M [ttiIE[*l£] 
tttiE*t*EB£] 09 [09] 
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(25) 



#§B¥6- 1 6 7 5 6 5 



Ci5*D 



2L 



FPGA« 



*7^v7902 



Xt^ v790S 



* 5^ y 7904 



7*907 




#(£14096 

mm 



IWH2048 
FFT*st3 



W(W1024 



(j*-ry 7*908 *s ) 



(72)%HJ# ^T> T-JU 

>*3 5 VU> 3250 #3 
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